Background
Family caregiving, or "informal caregiving" to use the older terminology, is defined as unpaid assistance to family members who are unable to function independently. Such caregiving is an important component of care for individuals with chronic conditions and the elderly. Estimates from caregiver interviews in 2014 suggest that 16 .6% of the US adult population can be identified as family caregivers for a chronically ill, disabled, or older adult in the last 12 months. 1 The need for family caregiving is likely
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Hopps et al to increase as a result of the aging population, an increase in population longevity, and a higher number of individuals living with chronic diseases.
2,3
The opportunity costs of family caregiving, defined as the economic value of activities relinquished as a result of providing care, may be as high as $522 billion annually. 4 In addition, family caregiving often requires diverse responsibilities that can be both physically and psychologically demanding, which affects not only the physical and/or mental health of the caregiver but also may reciprocally affect the care recipient. 5 With the increasing need for caregiving, there has been a concomitant increase in the recognition of the caregiver burden, and caregiver support has become a national public health priority. 6 Consequently, it is also important that clinicians and employers be made cognizant to aware of the caregiver burden and help to mitigate this burden that is manifested as reduced quality of life, physical and mental health issues, and reduced productivity.
1 Such mitigation may be of benefit to caregivers and care recipients, resulting in overall improvements in population-level health.
It is recognized that some individual caregivers may derive positive effects from caregiving, such as selfconfidence, gratification, and greater appreciation of life, and often these positive benefits occur concurrently with a burden related to the caregiving. [7] [8] [9] Identifying and managing the caregiver burden require a greater understanding of the caregiver population and their needs. While the medical literature is replete with studies that have characterized the caregiver burden among discrete care recipient populations, i.e., specific diseases or conditions, [10] [11] [12] [13] less has been published on the population level, especially among an employed population. Therefore, the aims of this study are to identify family caregivers in the US workforce and characterize their burden with regard to work productivity, comorbidities, health care resource utilization, and mental health.
Methods

Data source and population
This cross-sectional study used deidentified data from the US National Health and Wellness Survey (NHWS) for 2013 to describe demographic characteristics and health care resource utilization among employed adults aged 18 years or older, comparing those who reported being family caregivers with those who did not report being a caregiver.
The NHWS is a self-reported general population survey conducted annually through the Internet on adults aged 18 years or older in the United States. It is fielded through an opt-in panel and uses a stratified random sampling framework (sex, age, and race/ethnicity) to ensure that it is representative of the demographic composition of the US adult population. NHWS data have been suggested to compare favorably with estimates of US demographic composition according to the census and with estimates from the National Health Interview Survey. 14, 15 The NHWS has received approval from Essex Institutional Review Board (IRB) (Lebanon, NJ, USA).
A total of 1,176,292 individuals were contacted for the 2013 NHWS, 109,388 responded (9.3% response rate), of whom 75,000 gave their written informed and/or electronic consent, met the inclusion criteria (age ≥18 years), and completed the survey instrument. For the current analysis, only employed adults were included (N = 40,167), and two cohorts were identified based on their status as family caregivers; subjects were classified as a family caregiver (n = 2,558) if they reported currently caring for at least one adult relative and as a non-caregiver (n = 37,609) if they were not caring for any adult relatives.
Outcomes
In addition to capturing demographics, the NHWS includes questions on lifestyle behaviors such as alcohol consumption, smoking, and exercise; the number of diagnosed comorbid conditions and specific conditions of insomnia, depression, and anxiety; health care resource utilization over the previous 6 months for categories of emergency room (ER) visits, inpatient hospitalizations, outpatient visits, and prescription medications; and general health. The NHWS also includes the Work Productivity and Activity Impairment (WPAI) questionnaire 16 to evaluate the impact of health problems on work and overall activity. The WPAI is a validated instrument that measures the loss of work productivity and impairment in daily activities over the past 7 days. The questionnaire includes four items: absenteeism (percentage of work time missed due to health problems), presenteeism (percentage of impairment while at work due to health problems), overall work impairment (total percentage of work time missed due to either absenteeism or presenteeism, since they are mutually exclusive), and activity impairment (percentage activity impairment excluding work). WPAI scores are expressed as mean impairment percentages ranging from 0% to 100%, with higher scores indicating more productivity loss and greater impairment.
The presence and severity of depression was determined using the Patient Health Questionnaire-9 (PHQ-9). 17 The PHQ-9 is a validated measure that incorporates 
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Burden of family caregiving depressive symptoms into a nine-item module that can be used to determine depression severity over the previous 2 weeks.
The general health of the population was evaluated using the Physical Component Summary (PCS) and Mental Component Summary (MCS) scores from the SF-36 v2 Health Survey, 18 a generic instrument consisting of 36 questions that encompass physical and mental domains that contribute to health status. Scores for the PCS and MCS are normed to the US population (mean = 50, SD = 10) and vary from 0 to 100, with higher scores indicating better health.
Statistical analyses
Sampling weights were calculated from the 2012 Current Population Survey of the United States Census so that demographic characteristics of the sample reflected those of the total adult population. Summary statistics were used to describe demographic characteristics and characterize outcomes between the two cohorts. Chi-square tests and one-way analyses of variance were used for categorical variables and continuous variables, respectively, incorporating sampling weights to assess whether employed caregivers differed from employed non-caregivers; P < 0.05 indicates statistical significance. All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, NC, USA).
Results
Based on weighted results, of ~124 million US adults aged 18 years or older who employed at least part time, 8,054,000 individuals (6.5%) were self-identified as family caregivers and 115,527,000 as non-caregivers. Among the caregivers, 17.7% were caring for ≥2 family members. Demographic characteristics show significant differences between the populations in sex and age (Table 1) , with caregivers more likely to be female (51.4% vs. 46.7%; P < 0.05) and middle aged (40-64 years) than non-caregivers (P < 0.05). Caregivers were also more likely (P < 0.05) to be racial/ ethnic minorities than non-caregivers (36.3% vs. 33.7%), and 18.5% of caregivers were Hispanic compared with only 15.1% of non-caregivers (Table 1 ). There were no differences in education or household income between caregivers and non-caregivers; however, nearly 30% of caregivers reported that caring for a patient has put them under financial strain. In addition, the level of employment was significantly different (P < 0.05), with fewer caregivers employed full time (75.4% vs. 79.1%).
Alzheimer's disease was the primary condition for which family care was provided (24.9%) followed by cancer (16.2%; Figure 1 ). While most of the conditions were related to aging, neurologic and psychiatric conditions also reflected the 
440
Hopps et al need for family care. In addition to these specific diseases, other conditions were present in 16.5% of recipients, but the prevalence of these individual conditions was <1%. Caregiving included a range of responsibilities, and approximately one-quarter of caregivers (25.8%) reported that they were the ones mainly responsible for transportation, meal preparation, grocery shopping, housework, medication management, or arranging outside services. While a similar proportion (26.5%) were mainly responsible for managing the finances of the care recipient, only 10.4% were mainly responsible for bathing or grooming, toileting, feeding, transferring from bed to chair, or dealing with incontinence.
Of the evaluated lifestyle behaviors (Table 2) , caregivers had a higher prevalence of smoking (26.0% vs. 18.8%; P < 0.05) and daily alcohol consumption (6.0% vs. 4.8%; P < 0.05) than non-caregivers, and the proportion of 
441
Burden of family caregiving individuals reporting no vigorous exercise in the past month was lower in caregivers than in non-caregivers (25.1% vs. 28.6%). Work and activity impairment were more likely to be reported among caregivers than among non-caregivers ( Figure 2 ). Both absenteeism and presenteeism were significantly higher among caregivers, with overall work productivity impairment of 27.4% among caregivers compared with 15.7% among non-caregivers (P < 0.05). Similarly, caregivers reported total activity impairment of 27.1% vs. 15.8% for non-caregivers (P < 0.05).
Summary scores on the SF-36 showed significantly lower mental and physical health status among caregivers compared to that of non-caregivers, with greater effects on mental health; MCS scores were 45.5 and 48.7 for caregivers and non-caregivers, respectively (P < 0.05), and PCS scores were 49.3 and 52.6, respectively (P < 0.05).
Health care resource utilization was significantly higher among caregivers across all resource categories (Figure 3) . For the previous 6 months and compared to non-caregivers, caregivers reported a greater mean number of ER visits (0.6 vs. 0.2; P < 0.05), hospitalizations (0.6 vs. 0.1; P < 0.05), and outpatient visits (4.1 vs. 2.7; P < 0.05), as well as a greater number of prescription medications (3.4 vs. 1.9; P < 0.05).
Caregivers had significantly more diagnosed comorbid conditions than non-caregivers (5.0 vs. 3.1; P < 0.05). For example, insomnia was present in a significantly higher proportion of caregivers than non-caregivers (17.9% vs. 9.9%; P < 0.05), as were shift work sleep disorder (1.8% vs. 0.5%; P < 0.05) and generalized anxiety disorder (4.0% vs. 1.8%; P < 0.05). When measured using the PHQ-9, depression was also significantly more prevalent among caregivers (53.0% vs. 31.7%; P < 0.05), with the proportion of caregivers higher than non-caregivers for depression severity levels of mild (23.2% vs. 18.1%), moderate (15.5% vs. 7.7%), moderately severe (9.8% vs. 4.0%), and severe (4.5% vs. 1.9%; all P < 0.05).
Discussion
This analysis provides a population-level approach to characterize the family caregiver burden in the US workforce, especially as it relates to activity participation and health. The results suggest that there is a substantial burden associated with family caregiving, which affects physical, mental, and economic components of the caregiver's daily life. In addition, the caregiver burden may also potentially impact the quality of care provided to the recipient, resulting in a broader societal burden. Notably, this analysis relied on a larger and more heterogeneous population than previous studies [10] [11] [12] [13] that have evaluated caregiver burden associated with caring for patients with particular health conditions, and also included comparison with non-caregivers. These 
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Hopps et al factors enable more complete demographic characterization of caregivers and highlight the magnitude and impact of the multidimensional burden from the caregiver perspective. In addition, the specific use of an employed population and the capture of health care resource utilization have applicability to the societal perspective especially related to employers and the health care system.
Comparison of demographic characteristics shows that education and income were similar between caregivers and non-caregivers, but caregivers were more likely to be female, middle aged, and non-white. These findings are similar to those reported in a non-comparative study of a caregiver population.
1 Consistent with the time required for caregiving, caregivers were also more likely to be employed part time. As a result, overall work impairment, as well as nonwork activity impairment, was significantly greater among caregivers than non-caregivers, by almost twofold. Interestingly, presenteeism rather than absenteeism appeared to be the primary driver of work impairment among caregivers. While work productivity impairment cannot be definitively linked to the caregiving, it may be proposed that the higher presenteeism may, at least in part, result from the higher rates of depression and insomnia among caregivers.
Alzheimer's disease was the most frequently reported condition for which family caregivers provided care. This condition has also been reported to be the most challenging, since it is not only associated with a high need for performing activities of daily living for the recipient but also results in greater vulnerability of the caregiver to emotional stress and negative health.
1 Furthermore, ~18% of caregivers reported caring for multiple family members, suggesting that such situations are common, although the effect of multiple recipients on the caregiver burden was not determined. The SF-36 summary scores among caregivers approximated normative values, which may not be surprising considering the age distribution, education, and socioeconomic status of these individuals. In particular, age may be related to perceptions of health status among caregivers, with older caregivers (i.e., ≥65 years) more frequently reporting fair or poor health than younger caregivers, but younger caregivers more frequently reporting greater mental distress and dissatisfaction. 19 Nevertheless, these scores were significantly lower than those among non-caregivers, suggesting a poorer general health state. The greater impact on MCS compared to PCS is in concordance with the higher presence of depression and anxiety among caregivers. These results are consistent with another nationally representative survey that suggested caregivers report general health status similar to non-caregivers, but that caregivers were more likely to report poor mental health and inadequate sleep, which may have downstream effects on health. 20 Notably, in the current study, inadequate sleep was suggested by the higher rate of insomnia in caregivers compared to that in non-caregivers, which may also be associated with the higher rate of, and more severe, depression symptoms, since there is a relationship between insomnia and depression. 21, 22 With regard to physical health, it is generally considered that there is little evidence, at least from well-controlled comparative population-based studies, indicating that objective physical health status is poorer among caregivers than the 
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Burden of family caregiving general population. 9 However, the higher rates of resource use observed among caregivers in the present study, which was significant across all resource categories (i.e., inpatient hospitalizations, ER, outpatient visits, and medications), suggest poorer physical health even though resource use cannot be directly attributed to caregiving. The higher rates of insomnia, depression, and anxiety as mentioned earlier are also likely to contribute to the higher use of health care resources. Of note, adverse health behaviors were more frequent among caregivers, and these results support previous studies suggesting that caregivers more frequently engage in negative health behaviors than non-caregivers.
23,24
Strengths and limitations
The strengths of this study include the use of a weighted population-level analysis that enhances generalizability of the results to the US population and inclusion of employed subjects, which provides evaluation of productivity that is of potential relevance from the economic and employer perspectives. However, a key limitation is that this is a cross-sectional study. Consequently, no inferences of causality can be made regarding caregiving as the direct source of the reported outcomes, and these relationships should be only considered associative. Another limitation is that while this study presents a broad, population-level perspective, the burden is likely to vary within subpopulations and may be related to a variety of factors. These factors include condition of the care recipient, number of hours required for caregiving, and demographic characteristics of the caregiver such as age and race or ethnicity, 1 since cultural factors are likely to play a role in the caregiving process and how the burden is perceived. 25, 26 In addition, a proportion of caregivers (~18%) were caring for multiple recipients and potentially biased the results toward a higher burden. Finally, since the NHWS is a self-reported Internet survey, mode of recruitment and survey administration may represent a form of selection bias; comorbidities could not be clinically confirmed; and responses may be subject to recall bias and potential misinterpretation of the questions.
Despite these limitations, this study suggests that at the population level and compared to non-caregivers, there is a substantial and multidimensional burden associated with family caregiving. On the individual level, the burden is manifested by the potential for mental health issues, a daily impact on participatory activities including reductions in work productivity and impairment of general health. It should also be considered that these issues may potentially impact the quality of care provided to the recipient. Furthermore, there are economic implications that suggest a large societal burden resulting from reduced work productivity and increased use of health care resources by caregivers. This latter variable adds to the overall costs of health care. These findings suggest a need among clinicians and employers for identifying family caregivers and implementing programs for effective management strategies that can help reduce the burden. The factors that are likely to affect specific outcomes especially warrant further evaluation for determining and developing appropriate interventions that will be of benefit to the caregivers and their care recipients.
